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Objective: The aim of this study was to assess the status of diabetes self-management (DSM)
among Omanis with type-2 diabetes and its relationship with glycemic control and de-
mographic variables.
Methods: A correlational descriptive design using questionnaire was conducted with a
convenience sample of 266 Omani patients with type-2 diabetes to collect the data.
Results: The findings indicated that DSM among the study subject is sub-optimal. Only 1%
of them were regular on SMBG; 9.5% of them exercise regularly; and 18% of them maintain
healthy diet practices. No significant relationship between DSM and glycemic control (p
>0.05) was found. DSM was found to be associated with age, gender, level of education, and
duration of diabetes. Examining the differences between two regions in Oman (Muscat &
Aldhakiliyah) indicated that participants from Muscat differ only in practicing SMBG.
Conclusion: Results indicated that many Omani patients with type-2 diabetes do not
perform DSM consistently.
Practice implications: The findings of this study set the stage to develop teaching strategies
that will improve DSM and subsequently improve diabetes management in patient with
type-2 diabetes in Oman.
Copyright © 2014, Chinese Nursing Association. Production and hosting by Elsevier
(Singapore) Pte Ltd. This is an open access article under the CC BY-NC-ND license (http://
creativecommons.org/licenses/by-nc-nd/3.0/).1. Introduction
Diabetes mellitus is a serious health problem [1,2]. Globally,
every seven seconds someone dies from diabetes, accounting
for four million deaths annually [1]. Diabetes management
takes the form of a comprehensive approach that includes
medical care, psychosocial care, life-style changes, education,
continuous monitoring, and self-management. The mainNursing Association.
Association. Production
://creativecommons.org/goals of diabetes treatment are: (1) to improve the quality of
life (QOL) of patients with diabetes and (2) improve glycemic
control to prevent or delay the development of diabetes-
related complications. Such goals cannot be achieved
without involvement of patients in the management plan.
This involvement occurs through diabetes self-management
(DSM) with patients assuming an independent role in the
care of their diabetes [3,4].and hosting by Elsevier (Singapore) Pte Ltd. This is an open access
licenses/by-nc-nd/3.0/).
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Research has shown that DSM improved the QOL of patients
with diabetes and contributed to preventing and lessening the
severity of long-term diabetes-related complications [5,6].
However, DSM is a multifaceted and complex process. The
patient is responsible to care for his/her diabetes; this requires
commitment, specific skills, knowledge, and confidence.
Further, DSM is a life-long and cumbersome journey, in which
the patients need to adjust to a new lifestyle, make decisions,
and perform specific tasks.
The Sultanate of Oman (short name: Oman) is located in
the southeastern quarter of the Arabian Peninsula. Adminis-
tratively, Oman is divided into 11 governorates (provinces) [7].
The Omani population enjoys a free national health care
program. This program is regulated, delivered, and main-
tained by the Ministry of Health (MOH).
Diabetes mellitus is recognized as a major health problem
in Oman [8]. The National Diabetes Prevention and Control
Program (NDPCP) was established to prevent, manage, and
monitor the progression of diabetes mellitus. An important
goal of the NDPCP was to establish educational programs and
conduct research in the area of diabetes mellitus. Further, a
national diabetes registry for all newly diagnosed cases of
diabetes was established. Screening for diabetes was made
available at every primary health care center throughout the
country. Each of these centers is demographically located to
serve about 10,000 people [9]. Moreover, standardized guide-
lines for diagnosis, management, and follow-up were imple-
mented by the MOH.
In 2000, diabetes mellitus in Oman affected 11.6% of the
individuals aged above 20 [10]. According to the International
Diabetes Federation (IDF) [1], it was estimated that the prev-
alence of diabetes mellitus in Oman in 2010 was 13.4%. The
most recent study conducted in Oman related to diabetes re-
ports that the prevalence of diabetes is 12% [11]. Diabetes-
related complications such as retinopathy [12,13] and micro-
albuminurea [14] are escalating in prevalence.
Studies conducted in Oman indicated a high prevalence of
diabetes, lack of awareness, and lack of knowledge of diabetes
and its complications among Omani people [10,15,16]. Other
studies indicated that diabetesmellitus care is suboptimal. Al-
Mandhari et al. [17] found that only 2.4% of the study partici-
pants (n ¼ 241) met the international treatment goal of
HbA1C < 7%. One of the most important approaches the re-
searchers recommended to improve the quality of care of
diabetes in Oman was to teach DSM. Similarly, Venugopal
et al. [18] found that 77.2% (n ¼ 7442) of the participants had
poor glycemic control (HbA1C > 7%). Moreover, Alyaarubi [19]
found that diabetes care in Oman was hampered by many
obstacles such as lack of human resources, medications, and
laboratory support. In this study, the researcher recognized
that use of health caremodels that involve patients in the care
of their diabetes through implementing self-management
programs was a key element in improving the quality of dia-
betes care in Oman.
Although DSM is considered the cornerstone of diabetes
management [6,20e22], there is a significant knowledge gap
about DSM in Oman. Understanding DSM of the Omani pop-
ulation will serve as the basis for health care providers to
develop and implement appropriate interventions that targetreduction and prevention of the devastating diabetes-related
complications, and the subsequent financial and personal
costs associatedwith this disease. Therefore, this study aimed
to assess the status of DSM amongOmani patientswith type-2
diabetes from two regions of Oman. Research questions
guided this study were the followings: (1) What is the level of
DSM reported by Omanis with type-2 diabetes? (2) What is the
relationship between level of DSM reported by Omanis with
type-2 diabetes and level of glycemic control (measured by
HbA1c)? (3) What is the relationship between the level of DSM
reported by Omanis with type-2 diabetes and their de-
mographic characteristics? (4) What are the differences be-
tween regions of Oman (Muscat and Aldhakiliyah) on the level
of DSM?2. Methods
2.1. Study setting, population, and sample
This cross-sectional descriptive study was conducted be-
tween April and August 2012 in the Sultanate of Oman at two
governorates (provinces); Muscat and Aldhakiliyah. Both
these governorates work under the MOH and have many
health centers that provide health care services at the primary
care level. Thirteen health centers from Muscat region and
five from Aldhakiliyah were included in this study. Muscat
governorate is located in the North of Oman, and considered
an urban area. Aldahkiliyah governorate is located in the
central part of Oman, 100miles away from the capital Muscat,
and considered a rural area [16]. A convenience sample of 266
Omani patients with type-2 diabetes who aged 20 years and
older participated in the study. Patients who were diagnosed
with type-2 diabetes for less than one year were excluded
from the study to allow for the experience with self-
management.
2.2. Recruitment and data collection procedure
Datawas collected by the PI and research assistants from each
health center. A list of patients who potentially met the in-
clusion and exclusion criteria of the study was obtained from
the National Diabetes Registry (NDR) of each health center.
Subjects were then approached and invited to participate in
the study on the day of their appointments.
2.3. Measurements
Level of DSMwasmeasured by the diabetes self-management
scale (DSMS) [23]. The development of the DSMS was guided
by Orem's Self-Care Theory [24], empirical work by Sousa and
Zauszniewski [25], the ADA [3], and the AADE7 self-care be-
haviors framework [5]. This scale measures DSM across
different components: healthy eating, being active, moni-
toring of blood glucose, taking medication, problem solving,
foot care, and reducing risks. The DSMS is a Likert-type scale
with each item score ranging from 0 (strongly disagree) to 5
(strongly agree). It consists of 60 items, with aminimum score
of 0 and maximum score of 300, in which high scores indicate
high levels of DSM. In consideration to the confusion that the
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the researcher used a 4-responses Likert-type scale for the
current study. Each item's score ranges from 1 ¼ never,
2¼ rarely, 3¼ sometimes, and 4¼ often; hence, theminimum
score is 60 and the maximum score is 240, in which high
scores indicate high level of DSM.
The content validity index of individual items on the scale
(I-CVI) (ranged from 0.8 to 1.00) exceeded the minimum cri-
terion of CVI  0.78 [27], except for one item which had an I-
CVI ¼ 0.70. The content validity index of the overall scale (S-
CVI) was >0.96, exceeding the minimum recommendation for
S-CVI of 0.90 [28]. Because the original version of the mea-
surement tool is in English, it was translated into Arabic lan-
guage by a professional translator.
A pilot study using 11 participants was conducted to test
the Arabic-version of the diabetes self-management scale
with respect to comprehension, ease of use, and cultural
appropriateness.
Nine of the participants indicated that the questionnaire
was too lengthy. Eight of them indicated that some questions
were redundant. All of them stated that the language of the
questionnaire was clear enough to answer the questions,
culturally appropriate, and captured most of diabetes self-
management practices they were practicing. Seven of the
participants asked for explanation to four items. The average
time required to complete the questionnaire was 15e20 min.
Content and face validity was conducted by two experts in
research and diabetes from the College of Nursing at Villanova
University, USA. The Cronbach's a coefficient for the Arabic
version of the DSMS was 0.90, which exceeded the acceptable
value of 0.70, indicating high internal consistency reliability
[29]. Cronbach's a coefficient on all the sub-scales of the DSMS
also indicated high reliability (Table 1).
Glycemic control was measured by the level of the glyco-
cylated hemoglobin (HbA1c). Demographic data questionnaire
included age, gender, marital status, level of education,
duration of diabetes, and employment.
2.4. Statistical analysis
The data were entered in the Statistical Package for the Social
Sciences (SPSS) 20.0 for analysis. Descriptive statistics were
used to describe the sample and the demographic variables of
the study. Question number 1 was answered using descriptive
statistics. Question number 2 was answered by conducting
bivariate correlation using Pearson Product Moment (r).
Question number 3was answered by conducting point biserialTable 1 e Cronbach' a coefficient of the Arabic version of
the DSM scale and sub-scales (n ¼ 266).
Instruments No. of items Cronbach's a
Diabetes self-management scale 60 0.90
Healthy diet sub-scale 15 0.87
Exercise sub-scale 6 0.90
SMBG sub-scale 5 0.71
Taking medication sub-scale 6 0.95
Foot care sub-scale 7 0.71
Problem solving sub-scale 8 0.72
Risk reduction sub-scale 13 0.71(rpb) correlation on dichotomous variables (gender, marital
status, and employment variables), and by conducting separate
one-way ANOVAs on each of the categorical variables (age,
duration of diabetes, and level of education). In order to obtain
insight as to whether the groups differed significantly across
levels of the categorical variables, a post hoc test using Fisher's
LSD was conducted. Question number 4 was answered using
descriptive statistics, and by conducting t-tests on each of the
DSM component scores. To control for inflated type I error
that occurs as a result of multiple tests, a Bonferroni correc-
tion method was used. The new adjusted alpha level to
determine the significance of F-tests was 0.007 (0.05/7) [30].
2.5. Protection of human subjects
Approval was obtained from the IRB of Villanova University
and the IRB of MOH Research Committee, which is considered
also as administrative permission. A second administrative
permission was obtained from the MOH sectors in each re-
gion. The nature of the study was explained along with the
participants' rights, the risks and the benefits, and their
voluntary participation. Informed consent was obtained.
Confidentiality of data was assured through separating the
consent form from the returned study questionnaires and
locking them in separate cabinets at the PI office.3. Results
3.1. Characteristics of the sample
The target sample size for this study was 267 participants. A
total of 310 participants who met the inclusion and the
exclusion criteria were approached. Among these 310 partic-
ipants, 288 agreed to participate in this study and completed
the questionnaires. Nineteen participants were subsequently
excluded because their questionnaires had more than 50%
incomplete items. The final number of participants included
in the study was 266 (86% response rate).
Most of the participants were50 years of age (52.7%). Male
participants were 45.5%. Themajority (91.4%) of weremarried,
and 66.9% were unemployed. The mean value for HbA1C was
8.4 (SD ¼ 2.12), indicating uncontrolled diabetes (Table 2).
3.2. Level of DSM
The findings indicated that most of the participants in this
study reported lack of diabetes self-management. Except for
medication-taking, most of the participants scored signifi-
cantly low in the remaining six components of DSM. Only 1%
of them were regular on SMBG; 9.5% of them exercise regu-
larly; and 18% of them maintain healthy diet practices. Fig. 1
describes the percentage of participants performing DSM.
3.3. Glycemic control and DSM
The mean value for HbA1C was 8.4 (SD ¼ 2.12). About 36% of
the participants had HbA1C between 7 and 9 %. Many (34%)
had HbA1C > 9. Only 30% of the participants had normal gly-
cemic control (<6.9). The finding indicated that there was no
Table 3 e Point biserial correlation between DSM and
demographic variables.
Variables Gender Marital Status Employment
Healthy diet 0.046 0.059 0.026
Exercise 0.216** 0.048 0.248**
SMBG 0.045 0.024 0.152*
Taking med 0.144* 0.012 0.047
Foot care 0.032 0.038 0.138*
Problem-solving 0.105 0.119 0.124*
Risk-reduction 0.039 0.000 0.075
**p <0.01 (2-tailed).
*p <0.05 (2-tailed).
Table 2 e Demographic characteristics of the sample
(n ¼ 266).
Variables Frequency Percent
Gender
Male 121 45.5
Female 145 54.5
Age (yr)
20e29 10 3.8
30e39 48 18.0
40e49 68 25.6
50e59 72 27.1
>59 68 25.6
Marital status
Married 243 91.4
Not married 23 8.6
Employment
Employed 88 33.1
Not employed 178 66.9
Level of education
No education 114 42.9
Less than 9th grade 70 26.3
H. school & above 82 30.8
Duration of DM (yr)
1e5 102 38.3
6e10 99 37.2
11e20 49 18.4
>20 16 6.0
Type of medication
Pills only 191 71.8
Pills with insulin 56 21.1
Insulin only 19 7.1
Region
Muscat 135 50.8
Aldhakiliyah 131 49.2
HbA1C Mean SD
8.4 2.12
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(264) ¼ 0.033, p >0.05].3.4. Demographic variables and DSM
Table 3 describes the relationships between DSM and de-
mographic variables. The findings indicated that male par-
ticipants performed exercise more regularly than females,
whereas, females were more regular on taking their medica-
tions than males. Also, employed participants performedFig. 1 e Percentage of participantexercise, SMBG, foot care, and problem-solvingmore regularly
than the unemployed participants.
Furthermore, the results indicated significant differences
across the levels of education with respect to exercise [F (2,
263) ¼ 13.42, p ¼ 0.001, h2 ¼ 0.09], SMBG [F (2, 263) ¼ 5.67,
p ¼ 0.004, h2 ¼ 0.04], foot care [F (2, 263) ¼ 5.7, p ¼ 0.004,
h2 ¼ 0.04], and problem-solving [F (2, 263) ¼ 5.5, p ¼ 0.005,
h2 ¼ 0.04]. Participants with higher levels of education re-
ported performing exercise, SMBG, foot care, and problem-
solving practices more regularly than participants with less
education.
The findings also indicated that there was significant dif-
ferences across the age groups with regard to exercise [F (4,
261) ¼ 8.0, p ¼ 0.001, h2 ¼ 0.12] and foot care [F (4, 261) ¼ 4.0,
p¼ 0.003, h2¼ 0.06]. Younger participants reported performing
exercise and foot care more regularly than older participants.
Duration of diabetes was associated with problem-solving [F
(3, 262) ¼ 4.32, p ¼ 0.005, h2 ¼ 0.05]. Participants who were
diagnosed with diabetes for 6 years or more reported prac-
ticing problem-solving more regularly than participants
diagnosed for 5 years or less. Other demographic variables had
no association with DSM.3.5. Differences between the regions (Muscat and
Aldhakiliyah) related to DSM
Table 4 describes the means scores of DSM by regions. The
only significant difference found between the two regionswas
related to SMBG. Those from Muscat region had significantly
higher scores on SMBG (M ¼ 10.6, SD ¼ 3.6) than those from
Aldhakiliyah region (M¼ 9.3, SD¼ 3.3) [t (264)¼ 3.12, p¼ 0.002,
d ¼ 0.4].s performing DSM (n ¼ 266).
Table 4 e Mean scores of DSM by regions (n ¼ 266).
Variables Muscat (n ¼ 135) Aldhakiliyah
(n ¼ 131)
Max. possible scores of each
sub-scale
Mean SD Mean SD
Diet 46.2 8.3 47.6 7.6 60
Exercise 14.1 5.5 14.2 5.4 24
SMBG* 10.7 3.6 9.3 3.3 20
Taking
medication
21.0 6.0 22.0 4.6 24
Foot care 21.0 4.4 19.5 4.7 28
Problem-solving 25.0 4.7 24.5 5.0 32
Risk-reduction 37.3 6.4 38.1 5.3 52
*p ¼ 0.002.
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The findings of this study suggest that Omanis with type-2
diabetes who participated in this study have an inadequate
level of DSM. No previous research has been conducted in
Oman onDSM thatwould allow for comparison to the findings
of this study. However, this finding is consistent with findings
of many studies conducted in the USA and elsewhere [31e35].
Most of the participants in this study reported lack of self-
management with regard to healthy diet, exercise, SMBG,
foot care, problem-solving, and risk-reduction.
Various factors could explain the reason for having poor
DSM in these participants. Cultural and religious beliefs are
among the factors that could be responsible for lack of DSM in
Omanis with diabetes. For example, many Omanis eat honey
and dates because these food items are mentioned in the holy
Koran and are considered sacred. They may believe that
honey and dates can cure many diseases beyond what mod-
ern medicine can treat. Also, a sense of fatalism may be a
reason behind choosing to adopt or not adopt effective DSM
behaviors [36]. Many patients believe that their disease is
predetermined by qadar (fate by Allah) and that they are
powerless to do anything to change it [37].
Further, lack of diabetes self-management education
(DSME) could also be partially responsible for poor DSM in
these participants. DSME in Oman is usually delivered in a
didacticmanner by a nurse or a dietitianwho lacks specialized
education in the area of diabetes [17,19]. Merely using didactic
strategies to teach DSM will unlikely result in patients per-
forming the recommended DSM practices. Consistent with
previous research [38], the participants in this study might
have been unable to integrate the DSM skills into their
everyday lives or might have simply ignored ormodified them
in a manner that contradicts with the recommendations from
the health care providers, resulting in poor DSM.
Despite low levels of DSM,most participants (77%) reported
that theywere regular in takingmedications. A similar finding
was reported by Al-Khawaldeh et al. [31] and Yeong and
Magarey [35], who found that about 88% of their study par-
ticipants were regular in taking their diabetes medications.
Hence, it can be speculated that taking medication is less
difficult to perform than other types of DSM practices, or is
seen by patients as more important or more effective than
other DSM practices that requires lifestyle changes [39,40].Consistent with previous research [6,41,42], the current
study found no relationship between DSM and glycemic con-
trol. The non-significant relationship between DSM and gly-
cemic control could be due to the fact that some participants
may have been performing DSM practices for a short period of
time prior to testing of the HbA1C, which was not sufficient to
produce significant changes in the levels of HbA1C [43].
The results of this study also found that male participants
perform exercise more regularly than female participants.
Similar findings were reported in previous research [44]. This
could be explained by the cultural gender role expectations
within the Omani culture. Despite the socio-economic
changes in recent decades, males are expected to be the
main economic provider while females are the main care-
givers. Culturally, it is more acceptable for males to be outside
the home than females. Therefore, finding a place to exercise
could be a challenge formanywomen in Oman. There are very
few gymnasiums reserved for women, and most of those that
exist are located in the capital Muscat. Also, culturally,
women are expected to be accompanied by a male relative
when being outside of the home, which limit women's ability
to either go to gymnasiums or exercise (walking) outside
home. Moreover, male participants had significantly higher
levels of education (p ¼ 0.001) compared to female partici-
pants. Such variation could explain the gender differences in
performing exercise, which was consistent with previous
research [34,45].
In the current study, younger participants reported per-
forming exercise and foot care more regularly than older
participants, which was inconsistent with the research of Xu
et al. [34] and Yamashita et al. [45]. A possible explanation,
although not investigated in this study, may be that older
participants have comorbid diseases that make it physically
difficult for them to perform DSM such as exercising. The
relationship between age and exercise and foot care could be
also considered in the context of level of education. Older
participants had significantly lower levels of education
compared to younger participants (p <0.001).
Consistent with previous research [35,45], participants
with higher levels of education reported performing exercise,
SMBG, foot care, and problem-solving more regularly than
participants with less education. Employed participants also
reported performing exercise, SMBG, foot care, and problem-
solving more regularly than did unemployed participants.
This findingwas inconsistent with the research of Xu et al. [34]
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constraint to perform DSM. Inability to maintain a balance
between family and job responsibilities and performing DSM
practices was among the major reported reasons. However,
Yamashita et al. [45] found that employed participants prac-
ticed DSMmore regularly compared to the unemployed. They
hypothesized that employed participants had higher levels of
education, which mediated the practice of DSM. Likewise,
employed participants in the current study had significantly
higher levels of education compared to unemployed partici-
pants (p <0.001), which may explain this variation.
Furthermore, the current study indicated that participants
who were diagnosed with diabetes for 6 years or more re-
ported practicing problem-solving more regularly than par-
ticipants diagnosed for 5 years or less. This could be because
those participants with a longer duration of diabetes have
more experience living with diabetes which makes them
better able to understand the disease process and its man-
agement. Longer duration since diagnosed with diabetes can
also mean that such participants have received more DSME
compared with those with shorter duration of diabetes, putt-
ing them in a better position to develop self-efficacy and the
confidence to self-manage their diabetes. Further, because a
diagnosis of diabetes carries its own psychological and social
burdens, patients with diabetes require time to accept and
adapt to the new lifestyle changes [46,47]. Participants with
longer duration of diabetes may have developed better adap-
tation strategies to self-manage diabetes compared to those
with shorter duration of diabetes. Previous research has re-
ported similar findings [34,48].
Finally, Participants from the Muscat region reported per-
forming SMBG more regularly compared to participants from
the Aldhakiliyah region (p ¼ 0.002). A possible explanation for
this finding is the difference in levels of education between
the participants from the two regions. Participants from
Muscat region had higher levels of education compared to
participants from Aldhakiliyah region (p ¼ 0.001).5. Conclusion
Despite recognizing DSM as an integral part of diabetes
management, this study indicated alarming findings about
the status of DSM among the study subjects. Patients with
diabetes are at risk of developing devastating diabetes-related
complications such as retinopathy and kidney failure. Many
factors could have influenced engaging in healthy self-
management behaviors among these subjects which will
need further investigation. Involvement of the patients and
their family in the process of disease management will
improve the management of their disease and improve their
quality of life. This involvement usually occurs through DSM
by which the patients are helped to be independent in self-
managing their diabetes.
5.1. Practice implications
The findings of this study indicated thatmany Omani patients
with type-2 diabetes do not perform DSM consistently. These
findings add to the body of knowledge related to DSM inOman. They provide nurse researchers and nurse clinicians in
Oman with previously unknown information about the level
of DSM, and how DSM is related to demographic characteris-
tics. Lack of DSM among these patients puts them at risk for
developing diabetes-related complications. The findings of
this study emphasize the importance of nurses assessment of
patients' DSM behaviors at every clinical visit and teaching
and reinforcement of components of DSM needed, based on
that assessment. Different DSM behaviors may require
different attention with regards to knowledge, skill, assess-
ment, and teaching. Diabetes educators should use different
strategies to teach and assess DSM that are tailored to the
circumstances of the patients. Health care providers including
nurses should take into consideration the patients' de-
mographic characteristics when planning their care and
education.
Although the intent of this study was not to assess the
effect of DSM on glycemic control, the findings may shed
some light on the effectiveness of the Omani National Dia-
betes Prevention and Control Program (NDPCP). Hence, the
findings of this study emphasized the need to re-evaluate the
effectiveness of DSME provided by this program in improving
theDSMpractices. As has been documented elsewhere [17,19],
diabetes educators in Oman lack specialized training in the
area of DSME. Since the MOH is the main provider of health
care in Oman, greater attention should be paid to the area of
DSM because evidence has shown that DSM is one of themost
cost-effectivemanagement approaches in reducing long-term
complications, and hence, decreases the cost of managing
diabetes when added to the existing conventional manage-
ment approaches [49e51].5.2. Limitations of the study
The results of this study should be interpreted in light of its
limitations. This study was conducted in two regions of Oman
and used a convenience sample; thus, the sample may not
represent all the patients with diabetes in other regions of
Oman, highlighting the need to replicate the study with a
larger and more representative sample. Further, DSM was
measured by a self-reported instrument. This instrument also
was used for the first time with participants other than En-
glish speakers. While the validity and the reliability of the
English version were established, the psychometric properties
of the Arabic version need to be tested further with larger and
more diverse samples.Conflict of interest
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